Research Naval Postgraduate School, v.  2, no. 2, November 2009 by Research and Sponsored Programs, Office of the Vice President and Dean of Research
Calhoun: The NPS Institutional Archive
Research and Sponsored Programs Office (RSPO) Research Naval Postgraduate School (NPS Research Newsletter)
2009-11-01
Research Naval Postgraduate School,
v.  2, no. 2, November 2009
Monterey, California, Research and Sponsored Programs, Office of the Vice President and
Dean of Research, Naval Postgraduate School (U.S.)
Naval Postgraduate School Research, v. 2, no. 2, November 2009 ; pp. 1-6
http://hdl.handle.net/10945/15517
Brown-Bag Seminar Series
MAE Conference Room, Watkins Hall, Room 302 
13 January, Wednesday. Use of Human Subjects in •	
 Research
10 February, Wednesday. Participating in SBIRs/STTRs•	
10 March, Wednesday. The Patent Process•	
12 April, Monday. ITAR and Export Control•	















































By Type of Activity
By Sponsor
Sponsored programs status, November 2009

















WORKING WITH INDUSTRY 
The following technical-service agreements were executed in November:
Title:•	  Engineering Flight Testing
 Partner: Northrop Grumman 




 CIRPAS facility. 
Title: •	 Bubble Squid
 Partner: Templeman Automation, Inc. 
	 NPS	POC:	Bruce	Denardo,	Physics
 NPS will provide oversight and component testing during home  
	 selection	experiments	at	NPS’	flow	tank	facility.	
Title: •	 CeNCOOS: Environmental Monitoring in Support of Protected 
Marine Area Management 
Partner: Monterey Bay Aquarium Research Institute 
NPS POC: Jeff Paduan, Oceanography
NPS will operate high-frequency-radar ocean-current monitoring 
stations between Point Sur and Pescadero, California, in support 
of  the Central California Ocean Observing Systems. The radars 
will monitor environmental conditions in support of  protected 
marine area management in central and northern California.  
This	issue	of	Research	News	honors	the	2009	Menneken	Award	winner,	
Assistant	 Professor	 Jamie	MacMahan	 of	 the	Department	 of	Ocean-
ography. Jamie joins a long list of outstanding researchers at NPS. A 
summary of his overall research contributions and a brief abstract of a 






Ed	 Thornton	 (MacMahan/Oceanography),	 Distinguished	 Professor	





leads us to the second feature in this edition: the NRC program. An 
overview is provided on page 5.

































Graduate School of Engineering and Applied Sciences  
































of  Composite Structures, Young Kwon, MAE (ONR)
SMART Climatology: Operational Implementation, •	 Thomas 
Murphree, MR (SPAWAR)
Evaluation and Improvement of  High-Resolution Mesoscale •	
Models on Boundary Layer Simulations Using Ground-Based 
Observations, Qing Wang, MR (ONR)
Characterization	and	Classification	of 	Marine	Mammal	•	
Vocalizations,	Curtis Collins, OC (NAVSEA)
Bottom	Boundary	Layer	and	Sediment	Transport	Dynamics	•	
along the Axis of  a Tidally-Forced River Inlet System, Timothy 
Stanton, OC (CNO,	N45G)
Free Electron Laser, •	 William Colson, PH (ONR)
Bubble Squid, •	 Bruce Denardo, PH (Templeton	Automation)
OSD	Space	Programs,	•	 Richard Olsen, PH (Secretary	of 	Air	
Force)
Through Water Acoustic Communication, Navigation and •	
Networking	Technology	for	Future	ASW,	Joseph Rice, PH 
(ONR)
N8F	Chair	of 	Systems	Engineering	Analysis,	•	 Charles Calvano, 
SE (ONR)
Projects funded in November:
Stochastic Analysis and Control of  Transonic Helicopter •	
Aerodynamics and Supersonic Projectiles, Sivaguru Sritharan, 
GSEAS (USARO)
Surface Electronic Warfare, •	 Vicente Garcia, ECE (NAVSEA)
Capabilities to Counter Adversaries, •	 Jeffrey Knorr, ECE 
(SPAWAR)
Computational Mathematics for Storm Surge Modeling, •	 Francis 
Giraldo, MA (ONR)
Maritime Beam Control/Redundant Spacings Calibration •	
(RSC),	Brij Agrawal, MAE (ONR)
HEL System, •	 Brij Agrawal, MAE (ONR)
PDE	Development	and	Qualification	of 	Thrust	Vectoring,	•	
Christopher Brophy, MAE (ONR)
LCS	Class	Ship	Shock	Modeling	and	Simulation	Using	•	
DYSMAS	Code,	Jarema Didoszak, Mechanical & Astronautical 
Engingeering (NAVSEA)

























Projects funded in November:
Port of Hueneme Emergency Planning and Preparedness •	
Studies, David Banks, CAW (Oxnard	Harbor	District)
CNIC	 FY10	 Technical	 Support	 for	 Training	 and	 Readiness	•	
Objectives, Dan Boger, NSI (Naval	Installation	Command)
Strategic Communications, •	 Sue Higgins, Cebrowski (ONR)
ASN	 RDA	 Chief	 Systems	 Engineering	 Net-Ready	 Key	•	
Performance Implementation, Scot Miller, Cebrowski (OASN)
Undersea Warfare Research Support, •	 Winford Ellis, Meyer 
(CNO)
Model Validation: Battlespace Terrain Reasoning and Awareness •	
Battle Command Battle Engine, Curtis Blais, MOVES (TRAC-
Monterey)
MOVES Institute Administrative and Infrastructure Support, •	
Joe Sullivan, MOVES (OASA)
TNT/CBE Collaboration, •	 Ray Buettner, Field Experimentation 
Co-op (Army	Research	Laboratory)
UAV Operations at Roberts Project, •	 Bob Bluth, CIRPAS 
(AFRL)
Research and Education Institutes and Centers 




















































Graduate School of Operational and Information Sciences  

















gsois by dept  By SponsorBy Department
Projects funded in November:
Failure in Software Intensiv•	 e	Encryption/Decryption	Units,	
George Dinolt, CS (NSA)
MYSEA,	Phase	VII,	High	Assurance	Multi-Level	Test	Bed,	•	
Cynthia Irvine, CS (NRO)
Establish/Maintain Software Engineering Test Lab, •	 Luqi, CS 
( Joint	Information	Operations	Center)
Tools for Topic Analysis, Phase II, •	 Craig Martell, CS (NRL)
Special Operations Academic Curriculum, •	 Gordon McCormick, 
DA (NAVSPECWARCOM)
Mining Afghan Lessons from the Soviet Era, •	 Nancy Roberts, 
DA (ONR)
Trident Warrior 10: FORCENET, •	 Shelley Gallup, IS (SPAWAR)
SPAWAR MIEM Transition Support, •	 Frederick Hayes-Roth, IS 
(SPAWAR)
Data	Process	for	Performance	Accounting	and	Tools	for	•	
Budgeting Allocation Process for SIG Collection Systems, 
Thomas Housel, IS (SPAWAR)
Unmanned Aircraft Systems Support to C3F, •	 Richard Kimmel, 
IS (NAVAIR)
USMC	IM-KM	Integration,	•	 Mark Nissen, IS (USMC-
MARCORSYSCOM)
Collaborative Architecture Simulation Environments for •	
M&S, SE, and IA Management, Karl Pfeiffer, IS (PEO	IWS)
Support for Information Professional Center of Excellence, •	
Margaret Schult, IS (NAVNETWARCOM)
Research, Analytical Tools, and Training Support for •	
DOT&E,	Patricia Jacobs, OR (Director,	OT&E)
Human	Systems	Integration	DL	Certificate	Program,	•	 Lawrence 
Shattuck, OR (Various)










































School of International Graduate Studies  
Funds available to date: $9.2M
Projects funded in November: 
Homeland	Defense	&	Security	Leadership	Development	Mas-•	
ters	Degree	Program,	Theodore Lewis, NSA (US	Northern	Com-
mand)
Advanced	Analytical	Decision	Making	(AADM)	Research	and	•	
Workshops,	Kent Wall, DRMI (Boeing	Company)
  
Sponsored Program Statistics
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MAKING THE CASE: WHAT IS THE PROBLEM WITH 
TARGETED KILLING?
Andrew Boyden–Lieutenant Commander, United States Navy
B.S., Illinois Wesleyan University, 1999
Phillip P. Menard, VII–Lieutenant, United States Navy
B.S., University of Redlands, 2000
Robert Ramirez, III–Lieutenant, United States Navy
B.S., Old Dominion University, 2004
Master of Science in Defense Analysis–December 2009
Co-Advisor: David Tucker, Department of Defense Analysis
Co-Advisor: Sean Everton, Department of Defense Analysis
What	is	the	problem	with	targeted	killing?	The	problem	is	not	
simply the legal and moral grounds for the policy, nor the tactical 
implementation of the policy. Rather, the problem is that current 
research does not convincingly articulate the causal relationships 
of	a	targeted	killing	program.	In	this	thesis,	we	propose	a	six-step	
methodology	 with	 an	 embedded	 robust	 analytic	 framework	 for	
determining those relationships and, ultimately, the effectiveness 
of	targeted	killing.	By	analyzing	Israel’s	program	during	the	Second	
Intifada, this thesis demonstrates a causal understanding of whether 




of	targeted	killing	are	worth	bearing.	The authors received the Hans Jones 
Award for Excellence in Thesis Research in Special Operations and Irregular 
Warfare or Security, Stabilization, Transition and Reconstruction (SSTR).
LOGISTICAL SUPPORT ANALYSIS FOR THE SELF-
INVESTIGATION ON NOVEL METHODS TO 
INCREASE SPECIFIC THRUST IN PULSE-DETONA-
TION ENGINES VIA IMPLODING DETONATIONS
Ivan C. Ho, Civilian, Defense Science and Technology Agency, 
Singapore
B.Eng., National University of Singapore, 2001
M.Eng., National University of Singapore, 2004
Master of Science in Mechanical Engineering-December 2009
Master of Science in Applied Physics-December 2009
Advisor: Jose O. Sinibaldi, Department of Physics
Second Reader: Christopher M. Brophy, Department of 
Mechanical and Astronautical Engineering
Pulse-detonation	 engines	 (PDE)	 are	 seen	 to	 be	 the	 next	 gen-
eration	propulsion	 systems	due	 to	 enhanced	 thermodynamic	 effi-




ods via imploding detonations were investigated to remove such 
limitations.	During	the	study,	a	practical	computational	cell	size	was	
first	determined	so	as	to	capture	the	required	physics	for	detonation	
wave propagation using a Hydrogen-Air test case. Through a grid 
sensitivity analysis, one-quarter of the induction length was found 
sufficient	to	capture	the	experimentally	observed	initial	wave	tran-
sients.	Test	case	models	utilizing	axi-symmetric	head-on	implosions	
were studied in order to understand how the implosion process 
reinforces a detonation wave as it expands. This in effect creates 
localized	overdriven	 regions,	which	maintains	 the	 transition	pro-
cess to full detonation. A parametric study was also performed to 
determine the trends as the diameter increased and it was found to 
support	detonations	exceeding	the	previous	limit	of	five-inch	diam-
eters. Mr. Ho received the Naval Postgraduate School Outstanding Academic 
Achievement Award for International Students.
DYNAMIC LOADING CHARACTERISTICS IN METALS 
AND COMPOSITES
Kian Sing Tan, Singapore Technologies Aerospace
B.Eng., National University of Singapore, 2003
Master of Science in Mechanical Engineering-December 2009
Advisor: Young Kwon, Department of Mechanical and Astro-
nautical Engineering
Second Reader: Jarema Didoszak, Department of Mechanical 
and Astronautical Engineering
This study investigates the mechanical characteristics of alumi-
num alloy AA3003-H14 when it is subjected to dynamic axial loads 
at low strain rates of less than 1 s-1. The tensile experiments show 
that both the ultimate and yield stresses as well as the absorbed 
strain energy increase with strain rate. Moreover, the strains at yield, 
ultimate load and fracture show positive sensitivity to strain rate. 
On the other hand, when the material is subjected to dynamic load-
ing rates of more than 10-1 s-1, the elastic modulus diminishes as 
the	strain	rate	increases,	while	both	normalized	yield	and	ultimate	
stresses increase noticeably. It is also appreciated that the amount 
of plastic strain energy accumulated in a ductile material in its load-
ing time history is useful as a failure criterion for the prediction of 
failure.




PROTECTED ADAPTIVE MINE ROLLER KIT SYSTEM
Derek Bird–Major, United States Army
B.S., United States Military Academy, May 1997
Chris Snipes–Major, United States Army
B.S., University of South Carolina, December 1996
David Tompkins–Major, United States Army
B.S., Salisbury University of Maryland, December 1996
Master of Business Administration–December 2009
Advisor: Diana Petross, GSBPP 




Contractor Logistic Support Contracts to support new technolo-
gies. Because of this, the logistics support concepts used to main-
tain and service these systems play a large factor in determining the 
overall	lifecycle	cost	of	a	system.	More	efficient	and	effective	logis-
tics support plans can translate to substantial cost savings. Under 








on the current maintenance plan, personnel requirements, techni-
cal data, and supply support. MAJ Snipes received the Army Acquisition 
Corps Award for Scholastic Achievement.
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The	2009	recipient	of	the	Menneken	Faculty	
Award	for	Excellence	in	Scientific	Research	
is Assistant Professor Jamie MacMahan of 
the	 Department	 of	 Oceanography.	 Mac-
Mahan	 is	 recognized	 for	 his	 pioneering	
research on the formation and evolution 
of rip currents, for developing a number of 
new Lagrangian survey techniques for the 
surf	zone	based	on	GPS	drifting	buoys,	and	
for the development of novel instruments 
for	 conducting	 research	 in	 the	 surf	 zone,	
specifically	tiny	GPS	drifting	buoys.	
MacMahan’s	 discovery	 of	 fluid	 circula-
tion patterns will change the way the Navy 
approaches beaches in the future and how 
mine and mine countermeasure procedures 
are	conducted.	The	results	of	his	work	have	
already been introduced into Navy SEALS 
training. He has also received funding to 
validate a new river bottom mapping and 
  2009 RECIPIENT OF MENNEKEN FACULTY AWARD 
FOR EXCELLENCE IN SCIENTIFIC RESEARCH Carl E. and Jesse W. Menneken 
Award for Excellence in 
Scientific Research
In	1988,	 the	 late	Mrs.	 Jessie	W.	Men-
neken	 provided	 the	 NPS	 Foundation	
with the means to fund an annual 
award to an NPS faculty member who 
has displayed outstanding effort and 
achievement in research in science 
and engineering. The award, the Carl 
E.	 and	 Jessie	Menneken	Annual	 Fac-
ulty	Award	for	Excellence	in	Scientific	
Research, is in memory of Carl, the 
first	dean	of	research	at	NPS.	
The	award	recognizes	recent	highly	
meritorious	 research	 having	 identifi-
able	impact	on	Navy	or	DoD	technol-






1990 Phillip Ligrani, Mechanical 
Engineering
1991  Luqi, Computer Science
1992  Ching-Sang Chiu, Oceanography
1993 James Miller, Electrical amd 
Computer Engineering



















2005  John McEachen, Electrical and 
Computer Engineering





2009  Jamie MacMahan, Oceanography
flow	 sensing	 drifting	 buoy.	 MacMahan	
is commended for involving numerous 
students	 in	 both	 field	 research	 and	 data	
analysis and for coauthoring numerous 
journal publications with his students. 
His numerous publications have elevated 
his professional stature to the point where 
he is now considered one of the foremost 
experts	in	his	area	of	specialization.	Mac-
Mahan’s research has been the focus of 
a	 feature	 article	 in	 the	 New	 York	 Times	
on what ocean swimmers should do when 
caught in a rip current. 
MacMahan joined the Naval Postgradu-
ate School as a research assistant professor 
in	2007	coming	from	the	University	of	Dela-
ware. He was awarded an NRC Postdoctoral 
Research	 Associateship	 at	 NPS	 (2003–
2005)	working	with	Distinguished	 Profes-
sor Edward Thornton. Jamie received his 
PhD	 in	civil	 and	coastal	 engineering	 from	
the University of Florida, MS in geological 
sciences from the University of South Caro-
lina, and BS in marine sciences. His research 
involves	 testing	 scientific	 hypotheses	 in	
natural	 environments	 with	 field	 observa-
tions, using unique measurement platforms. 





NATIONAL RESEARCH COUNCIL 
Research Associateship Program
The mission of the NRC Research Associ-
ateship	Programs	(RAP)	is	to	promote	excel-
lence	in	scientific	and	technological	research	
conducted by the US government through 
the administration of programs offering 
postdoctoral	(within	five	years	of	PhD)	and	
senior	 (more	 than	 five	 years	 since	 PhD)	
research opportunities at sponsoring federal 
laboratories	and	affiliated	institutions.	Pro-
spective applicants select a research project 
from among the large group of opportuni-
ties offered at the NPS. Opportunities are 
developed by the NRC research advisors 
at NPS. Faculty interested in becoming a 
research advisor must be pre-approved by 
NPS and the NRC before a research oppor-
tunity can be made available to prospective 
applicants.     
  NRC applications are submitted through 
the NRC WebRap on line system. Reviews 
are	conducted	four	times	each	year	(Febru-
ary,	 May,	 August,	 and	 November).	 Appli-
cations are reviewed by the NPS advisor 
and an NRC panel. Review results are 
made available to the applicant and advisor 
approximately	six	 to	eight	weeks	following	
the application deadline. 
  The NRC Program is open to US and 
non-US candidates, but the standard clear-
ance process is required for non-US candi-
dates before their being offered an award. 
Appointments are a minimum of one year 
for postdoctoral appointments and six 
months for a senior associate. Renewals are 
possible for a maximum three-year tenure.
  NPS cost-shares a small portion of costs 
on all candidates and up to 50% on those 
candidates	 receiving	 a	 high	 ranking	 in	 the	
panel review. For additional details, please 
email research@nps.edu.
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frame of reference follows the particle pathway, whereas a Eulerian 
frame	of	reference	describes	behavior	at	a	fixed	location.
The re-engineering of cheap GPS devices has resulted in a drastic 
cost	reduction,	allowing	for	the	first	time	the	opportunity	to	deploy	
a	fleet	(greather	than	thirty)	of	drifters	to	obtain	synoptic	Lagrang-
ian	measurements	 in	 surf	zone,	 inner	 shelf,	 and	riverine	environ-
ments.	The	GPSs	 internally	 store	position	 information.	Knowing	
the position as a function of time, we can calculate the drifter’s 
velocity,	which	represents	the	flow	of	the	ocean	or	river	currents.
Thirty drifters were deployed in a natural rip current system in 






Drifters are released in a rip current off Sand City to 
study circulation patterns, mixing, and surf-zone reten-
tion. Drifters exiting the surf zone are picked up by a 
vessel captained by Ed Thornton. 
Drifters released in a tidal-flat channel during ebb 
tide in Skagit Bay to understand circulation pat-
terns on shallow-water (muddy) tidal flats.
Drifters released in a marsh channel during ebb 
tide in Skagit Bay, WA, measure the amount of 
transport between the tidal river and the tidal flat.
about rip-current behavior suggest that beach-goers caught in a rip 
current	should	stay	afloat	as	opposed	to	the	conventional	wisdom	
that suggests they should swim parallel. Additional beach-safety 
procedures using cheap GPS will be performed with the United 
States Lifeguard Association in 2010.
In	September,	we	deployed	drifters	in	the	surf	zone	at	Imperial	
Beach,	CA,	in	collaboration	with	folks	at	SCRIPPs	to	understand	
and describe the transport and mixing of pollution by the Tijuana 
River. This site is close to the Naval Special Warfare Center, Basic 
Underwater	Demolition	School,	as	well	as	other	naval	facilities	in	
San	Diego.	
The Navy is moving into riverine environments and they 
require	tools	to	describe	flow	field	and	water	depth.	Drifters	are	an	
ideal instrument, as they provide valuable information over large 
reaches	of	 the	 river	with	 a	minimum	of	personnel.	Drifters	have	
been	deployed	in	a	number	of	rivers	in	the	US	(Skagit	River,	WA;	
Kootenai	River	ID;	Klamath	River,	CA;	and	Colorado	River,	AZ)	
to describe Lagrangian pathways and mixing. Additional riverine 
drifter	deployments	are	planned	in	2010	for	Elkhorn	Slough	at	Moss	
Landing, CA, and the Pearl River, MS, in collaboration with NRL. 
Use of Inexpensive Hand-Held GPS for Surf Zone and Riverine Exploration






rent, as measured with GPS drifters, for two different days at 
Sand City, Monterey Bay, CA. The red arrows in the upper-right 
corner provide vector scales. The local bottom morphology is 
contoured	in	the	background.	Hot	(red)	and	cold	(blue)	vortic-
ity	 (which	describes	 rotation)	 estimates	 are	plotted	behind	 the	








depth in which you can stand in approximately three minutes.
